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ABSTRACT 
 
 
Physical activity continues to show potential for improving treatment of an array 
of mental health disorders and mental well-being.  Several studies show that physical 
activity relates to overall decrease in symptoms of mental distress, lower rates of 
anxiety, and several other mental health conditions. The nature of the relationship 
between physical activity and mental health is reviewed  including the relationship of 
environmental factors to physical activity and mental health.  The review supports the 
aims of further adding to research on environmental variables moderating effect on 
health and presenting historical perspectives of concepts of health and key 
methodological limitations.  The present study of a 4,391-sized sample of Texas 
residents investigated the relationship between physical activity (as measured by mean 
days per week) and perceived mental health status (as measured by mean healthy days 
reported in past month) and evaluates the moderating effects of environment (e.g. social 
cues, social connectivity, traffic safety, and crime safety) on the relationship between 
physical activity and perceived mental health status. Results indicated physical activity 
and perceived mental health status were positively correlated associated, however, 
statistical strength of this relationship was small.  Further, despite no moderation effect 
was supported by current study, findings do indicate that environmental variables used in 
this study did play a confounding role regarding the relationship between physical 
activity and perceived mental health status.
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CHAPTER I 
INTRODUCTION 
 
Mental illness represents a serious individual and community burden to the 
nation.  In the United States, an estimated 44.7 Million Americans, or one in six people, 
experience mental illness or meet criteria for a mental health disorder (National Institute 
of Mental Health [NIMH], 2015).  Individuals with mental illness often experience 
substantial impairment in important areas of life including developing and maintaining 
meaningful relationships.  Furthermore, individuals experiencing mental illness are at 
considerable risk for self-harm and suicidal behaviors (Nock, Hwang, Sampson, & 
Kessler, 2010).  At the community level, mental illness is the most disabling health 
condition in developing countries, and worldwide, it represents the fourth leading cause 
of disability (World Health Organization [WHO], 2015).  Mental health disorders range 
in prevalence, diagnostic presentation, symptom distress, and level of severity (mild, 
moderate, severe).  However, all disorders share the same characteristic in that they 
significantly impair individuals’ ability to function successfully (American 
Psychological Association [APA], 2013).  Although the clinical parameters of 
determining successful functioning and the effective treatment of mental health disorders 
are ambiguous, individuals can regain the ability to function successfully and improve 
their quality of life. 
The treatment of mental health disorders commonly includes psychotherapy, 
pharmacological interventions, or a combination of these interventions.  In addition to 
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attenuation of distressful symptoms, effective treatment also results in the development 
of effective coping skills and improves psychological functioning.  Psychotherapy, 
otherwise known as counseling therapy, has considerable evidence-based support across 
a range of mental health disorders and cognitive impairments (Barlow, 2002; Lambert & 
Bergin, 1994; Shadish & Baldwin, 2003; Shedler, 2010).  Some critics have raised 
concerns about limitations of the empirical methods used to validate these therapies 
(Westen, Novotny, & Thompson-Brenner, 2004); however, support for clinical 
effectiveness for various mental health conditions remains conventionally supported.  
Despite the evidence that current treatments can be effective for treating mental health 
conditions, a significant challenge of accessing these treatments remains for these 
populations (Hollon, Thase, & Markowitz, 2002). 
The National Institute of Mental Health (2015) highlights the need for mental 
health treatment.  The agency reports that greater than half, or approximately 56% of 
mental health disorders, do not receive treatment despite existing evidence-based mental 
health treatments (NIMH, 2015).  This finding reveals a significant individual and public 
health problem, and it points toward a need for better access to care and other efforts that 
might lead to improvement in the problem. 
Health behaviors like physical activity have gained attention in their potential 
utility as therapeutic interventions for treating mental health disorders.  Several studies 
show that physical activity relates to overall decrease in symptoms of mental distress 
(Kritz-Silverstein, Barrett-Connor, & Corbeau, 2001; Steptoe et al., 1997).  Physical 
activity also correlates with lower rates of anxiety (Byrne & Byrne, 1993; De Mello et 
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al., 2013; Goodwin, 2003), depression (Camacho, Roberts, Lazarus, Kaplan, & Cohen, 
1991; De Mello et al., 2013; Farmer et al., 1988; Goodwin, 2003; Strawbridge, Deleger, 
Roberts, & Kaplan, 2002), and several other mental health conditions (Holley et al., 
2011; Saxena, Van Ommeren, Tang, & Armstrong, 2005).  
Additionally, the benefits of physical activity extend beyond improvement in 
mental health.  They include increased physical functioning and decreased risk of 
chronic diseases like cardiovascular disease, diabetes, stroke, hypertension, obesity, 
cancer (Kesaniemi et al., 2001; Wheltone et al., 2002).  Currently, physical activity as a 
physical health intervention serves as a common treatment of several physical health 
conditions, and generally, it provides the maintenance of good physical health.  
Alternatively, physical activity as a mental health intervention is currently limited, 
despite empirical evidence that physical activity is associated with better mental health.  
Research examining the causal relationship of physical activity and mental health has 
continued to gain empirical support.  However, the nature of the relationship remains 
unclear and warrants further research (White et al., 2017). 
The early research support for the clinical use of physical activity as an 
intervention remained restricted due to limited number of intervention studies.  For 
instance, several literature reviews characterizing early research as principally cross-
sectional epidemiological studies (Morgan, 1982; Sime, 1987; Teychenne, Ball, & 
Salmon, 2008).  In his critique of early methodological approaches, Morgan stated the 
therapeutic effect implied by initial cross-sectional studies represented “necessary rather 
than sufficient evidence…[and] demonstration of causality, as opposed to mere 
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association, is unlikely to occur unless well-designed interventions studies are carried 
out” (p. 136). Cross-sectional approaches were the first to find a correlational 
relationship between physical activity and mental health.  However, these studies could 
not provide empirical support for any causal effects of physical activity on mental 
health.  Thus, any conclusions drawn at that time from cross sectional studies were 
conjectural and speculative.  Empirical evidence of causal effects was unsupported. 
How then does research establish causal treatment effects?  The primary method 
is the use of an experimental design.  This approach generally compares intervention 
groups where one group receives treatment, and the other does not or receives an 
alternative form of intervention.  Selection criteria for intervention groups usually are 
dependent on a variety of research factors, including the aims of the study, assessment 
strategies, diagnostic requirements, resource support of the study, and available time to 
complete the study.  Moreover, in true experiments, there is a random assignment of 
participants to various treatment groups.  This methodological approach, also known as 
randomized control trials (RCT), is the “gold standard” for intervention studies.  This 
research offers the strongest support for the causal effects of interventions.  Quasi-
experimental designs also test for pre and post treatment effects, but they are not as 
rigorous because they lack one or more features of a true experiment. 
Since the early findings, numerous RCT studies and quasi-experimental designs 
have shown that physical activity is comparable to psychotherapy and pharmacological 
interventions in the improvement of mental health (Blumenthal et al, 2007; Greist et al., 
1979; Sidhu, Vandana & Balon, 2009).  Despite moderate empirical support for 
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therapeutic effect of physical activity interventions exists, as an intervention it remains a 
neglected treatment option in mental health care practice (Callaghan, 2004; Clow & 
Edmunds, 2013). 
Although there is support for using physical activity interventions to improve 
mental health, significant impediments limit its clinical utility.  In part, this may be due 
to lack of clearly established clinical guidelines for implementation of physical activity 
interventions for clinical practice.  One approach towards developing clinical guidelines 
examines the effects of moderating and mediating variables.  Research that investigates 
mediating variables helps explain how correlational patterns occur between independent 
and dependent variables, while moderating variables explain when and under what 
conditions correlational patterns are expected to occur between independent and 
dependent variables (Baron & Kenny, 1986).  Both mediating and moderating variables 
are related to what is known in statistical research as the third variable problem.  This 
problem refers to potential effects of unmeasured or unaccounted for variables (3rd, 4th, 
5th, etc.) that may spuriously be inflating, or attenuating observed bivariate correlation 
coefficients (Thompson, 2006). 
For instance, De Moore et al. (2008) controlled for genetic heritability as a 
potential confounding variable in a longitudinal study that compared differences in 
physical activity and symptoms of mental health distress among twins and their family 
members.  They found that genetic factors accounted for much of the differences in 
anxiety and depressive symptoms, weakening support for causal effects of physical 
exercise.  This finding highlights the need to investigate other variables that might 
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mediate or moderate the relationship of physical activity and mental health.  Research 
that identifies these confounding “third variables” can thus account for this variance and 
strengthens the validity of findings through more robust methodological approach. 
In terms of addressing the third variable problem, Baron and Kenny (1986) have 
suggested that tests for moderating effects are specifically useful approaches within 
correlational research.  This is because testing for moderating variables accounts for 
some of the deficiencies of correlational approaches by differentiating between variances 
in behavior.  Likewise evaluating moderating effects can inform not only the strength of 
the relationship, but also the direction of effect observed.  
One potentially significant moderating variable for examination is environment 
(i.e. neighborhood safety, walkability, traffic, access to resources).  The importance of 
approaches that include environmental context and its impact on human behavior are 
fundamental to advancing knowledge in behavioral and health research.  In fact, research 
has shown that environmental factors relate to poorer health outcomes (Barreau et al., 
2017; Camacho, 1998; Spalter-Roth & Lowenthal, 2005; Williams, Yu, Jackson, & 
Anderson, 1997).  Researchers have noted a that there is a need to identify moderating 
variables, such as activity promotive environments, that could help extend the current 
understanding how physical activity relates to mental health outcomes (Bauman et al., 
2002). 
Purpose of Study 
The purpose of this study is to examine the relationship between physical activity 
and self-perceived mental health status as moderated by environment.  The fact that 
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human behavior continuously happens within an environmental context (e.g. physical, 
social) strengthens the argument for this line of research.  Understanding the unique 
ways environment moderates human behavior and human health is an area of research 
with substantial potential for contributions.  Research identifying environmental 
variables that are moderating the relationship between physical activity and mental 
health can contribute to the development of clinical guidelines and more clinically sound 
health intervention strategies, especially when one considers the modifiable nature of 
environmental variables.  
The current study intends to make two unique contributions to the literature.  
First, this study examines the relationship between physical activity and perceived 
mental health status.  Second, this study evaluates the moderating effects of environment 
on the relationship between physical activity and perceived mental health status as an 
area of research that is currently understudied.  
Research Questions 
The following questions and corresponding null hypotheses guided this study: 
Correlational Hypothesis 
Research Question 1: Does a positive bivariate correlation exist between physical 
activity (i.e. independent variable) and perceived mental health status (i.e. dependent 
variable)?  
H01: There is no statistically significant positive correlation between physical 
 activity and perceived mental health status. 
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Moderation/Interaction Hypothesis 
Research Question 2: Does perceived neighborhood environment (activity 
promotive environment) have a moderating effect on the relationship between physical 
activity (i.e. independent variable) and perceived mental health status (i.e. dependent 
variable)? 
H02: There is no evidence for moderating effect for perceived neighborhood 
environment (activity promotive environment) and the association between physical 
activity and perceived mental health status.  
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CHAPTER II 
LITERATURE REVIEW 
 
The promotion of physical activity as a mental health intervention continues to 
gain momentum.  Numerous studies identify a relationship between physical activity and 
mental health disorders and other mental health conditions (Biddle & Asare, 2011; 
Byrne & Byrne, 1993; Camacho et al., 1991; De Mello et al., 2013; Dimeo, Bauer, 
Varahram, Proest, & Halter, 2001; Farmer, et al., 1988; Goodwin, 2003; Holley et al., 
2011; Saxena et al., 2005; Strawbridge et al., 2002; Wyshak, 2001). The research has 
identified both a positive and a negative relationship.  Specifically, increased physical 
activity relates to improved mental health, while decreased physical activity relates to 
decline in mental health.  Despite this correlation, there are challenges in the use of 
physical activity as a causal intervention. 
This section reviews some of the current empirical evidence for physical activity 
interventions and discusses some important concepts in research validity related to using 
physical activities as an intervention tool for developing and maintaining mental health.  
This includes a discussion of general findings, key issues, and discussion on potentially 
useful avenues for continued research.  Moreover, the necessity for research to identify 
and incorporate important environmental factors influencing the dynamics of physical 
activity and mental health relationship are considered. 
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Physical Activity 
First, there are some advantages to discussing some of the challenges in 
operationalizing definitions of physical activity as it relates to health research.  
Foremost, physical activity is a complex human behavior.  human beings, not unlike 
many other animals, rely on physical movement for numerous activities considered 
fundamental to life and health.  
What is physical activity?  Physical activity refers to any movement requiring 
skeletal muscles that result in energy expenditure (Caspersen, Powell, & Christenson, 
1985; WHO, 2014).  This includes activities incurred while working, playing, doing 
household chores, travelling, and engaging in recreational pursuits (WHO, 2014).  This 
definition of physical activity includes a range of activities common to several important 
areas of life, and they play unique roles on their impact on health.  For example, leisure 
time physical activity is inversely associated with all-causes of mortality and has the 
most benefit regarding mortality in comparison to other physical activity such as 
transportation, work, household, and sports (Andersen, Schnohr, Schroll, & Hein, 2000).  
This finding indicates that the inclusion of a broad range of common daily life activities 
holds research value when included its definition. 
Examining the health effects of physical activity and more challengingly 
understanding how and why people engage in physical activity includes a multifaceted 
network of biological, physiological, psychological, social, and environmental systems.  
Various disciplines contribute to our scientific knowledge about this construct.  As a 
result, the interdisciplinary contributions make it difficult to arrive at a conclusive 
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definition.  Nevertheless, the key features shared across definitions of physical activity 
generally include aspects of bodily movement. 
Research definitions that include physical activity across daily life logically 
ought to coincide with measurement of these operational distinctions.  For example, 
when definitions of physical activity include any movement requiring skeletal muscles 
that result in energy expenditure (Caspersen et al., 1985), there is often an exclusion of 
qualifiers that describe daily life activities.  The criteria of inclusion and exclusion of 
daily activities determine not only what is measured but also how these concepts are 
measured.  This discrete difference has significant implications for research.  For 
instance, measurements that would be appropriate for one study may be invalid in 
another.  Additionally, differences in definitions not only influence inclusion criteria for 
measurement (i.e. caloric exertion, leisurely physical activity, bodily movement) but also 
the technical methods used to measure them (i.e. pedometers, activity logs, self-report, 
accelerometers).  Comparing the validity and reliability of research instruments is also 
important since a variety of methods for measuring physical activity are used (Dowd et 
al, 2018; Shephard & Aoyagi, 2012). 
Each approach provides potentially unique contributions for explaining physical 
activities effect on health.  However, differentiating the various definitions and measures 
can often be difficult as terminologies and definitions of research concepts differ within 
literature.  Research that fails to describe these important distinctions in physical activity 
makes accurate interpretation and communication of results difficult.  For example, 
researchers emphasize a need for clearly established definitions that avoid ambiguity and 
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therefore overcome misinterpretation and confusion when scientific terminologies differ 
(Cortis et al, 2017; Hallal et al, 2012).  Thus, approaches that explicitly and clearly 
describe definitional and conceptual terms are necessary to promote more accurate and 
conclusive interpretations. 
In addition to terminological issues in the use of physical activity, various terms 
in health research often are interchanged.  These terms include exercise, physical fitness, 
motor activity, locomotor activity, physical movement, physical performance, physical 
effort, sports, athletics, and physical fitness.  The most common of these are exercise and 
physical fitness.  Exercise, a subset of physical activity, is planned, structured, and 
repetitive.  It refers to repeated physical activity that is organized and planned and 
purposive in the sense that improvement or maintenance of one or more components of 
physical fitness is an objective (Caspersen et al., 1985).  There are many sub-categorical 
forms of exercise often ranging in type examined (i.e. aerobic, an-aerobic, weight 
training, resistance training, fitness training, running, jogging, walking, and cross-
training).  Additionally, physical fitness refers to attributes of physical health and the 
measurement of these attributes with specific tests (Caspersen et al., 1985).  These tests 
often include the following health related components of physical fitness that include: 
(a) cardiorespiratory endurance, (b) muscular endurance, (c) muscular strength, (d) body 
composition, and (e) flexibility.  In this study, physical activity refers to all terms 
relating to bodily movement found in the literature and all additional terms specifying 
subcategories of physical activity. 
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Importance of Physical Activity 
How important is research examining physical activity as an intervention tool for 
mental health services?  From an individual health and community health perspective, 
there is a large need for mental health services to address the growing need for mental 
health treatment services.  The need for services for untreated mental health conditions 
requires utilizing additional resources to meet this significant need.  Thus, physical 
activity interventions represent an untapped treatment strategy that could bridge the gap 
for populations not receiving mental health treatment.  Particularly relevant to this 
discussion are the unique attributes of physical activity interventions.  They make 
investigation of its clinical utility a significantly important area of health research. 
Empirical Support 
Substantial empirical evidence supports physical activity as useful intervention,  
even surpassing other current interventions  (Babyak, et al., 2000; Blumenthal et al, 
2007; Cooney, Dwan, & Mead, 2014; Greist et al., 1979; Krogh, Nordentoft, Sterne, & 
Lawlor, 2011; Lawlor & Hoper, 2001; Rosenbaum, Tiedemann, Sherrington, Curtis, & 
Ward, 2014; Sidhu et al., 2009). Additionally, physical activity interventions 
simultaneously improve both physical and mental health conditions (Kesaniemi et al., 
2001; Warburton et al, 2006; Wheltone et al., 2002).  Furthermore, physical activity 
interventions pose less risks associated with side effects than current pharmacological 
interventions (Babyak et al., 2000; Kessler et al., 2012; Krogh et al., 2011; Rosenbaum 
et al., 2014; Sidhu et al., 2009).  Despite empirical support for therapeutic effect of 
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physical activity interventions exists, as an intervention it remains a neglected treatment 
option in mental health care practice (Callaghan, 2004; Clow & Edmunds, 2013). 
Benefits Unique to Physical Activity Interventions 
Physical activity as an intervention requires limited or no training on the part of 
the patient.  Compared to other treatment options, physical activity interventions are 
unique in that they do not need professional or expertly trained clinical providers, thus 
limiting effects of provider error associated with inadequate or misappropriate 
implementation.  Moreover, physical activity interventions are particularly attractive 
treatment approaches that would require modest changes to current health services.  For 
instance, a host of physical health conditions already use physical activity as an 
intervention.  Therefore, the incorporation of education on mental health benefits is an 
easy addition.  This eliminates much of the need for developing alternative health 
structure services (e.g. quality assessment, service delivery, program funding, and 
community partnerships) required for implementation through use of those currently 
already in place.  Moreover, physical activity interventions diminish or eliminate issues 
of access and utilization (i.e. transportation, affordability, geographical location, 
constraints related to time, medical coverage for treatment intervention, knowledge 
prerequisite, benefits other health impediments).  Physical activity is particularly cost 
effective as mental health intervention (Morris, 1994).  Additionally, physical activity 
interventions are unique in that they promote daily behaviors in which people already 
engage and would not reasonably create any significant or foreseeable increases in risk.  
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In general, these unique intervention characteristics could provide a significant tool in 
addressing the growing need for mental health treatment services. 
General Health Benefits of Physical Activity 
The World Health Organization defines health as a state of complete physical, 
mental, and social well-being (WHO, 2014).  Notably, physical activity seems to 
enhance all three areas of health.  
The positive effects of physical activity on physical health are well known.  As 
physical activity reduces the risk of developing several chronic health problems such as 
cardiovascular disease, obesity, and some forms of cancer (Kesaniemi et al., 2001; 
Wheltone et al., 2002).  Additionally, support for positive psychological effects of 
physical activity continue to gain comparable research evidence.  As physical activity 
relates to decrease in mental health symptoms and mental health disorders (Biddle & 
Asare, 2011; Byrne & Byrne, 1993; Camacho et al., 1991; De Mello et al., 2013; Dimeo 
et al., 2011; Farmer et al., 1988; Goodwin, 2003; Holley et al., 2011; Kritz-Silverstein et 
al., 2001; Saxena et al., 2005; Steptoe et al., 1997; Strawbridge et al., 2002; Warner, 
2004; Wyshak, 2001). Moreover, psychosocial benefits of physical activity include 
increased self-efficacy (Bui, Mullan, & McCaffery, 2013; Craggs, Corder, van Sluijs, & 
Griffin, 2011; Kahn et al., 2002; van der Horst, Paw, Twisk, & Van Mechelen, 2007), 
self-esteem (Fox, 2000; McAuley, 1994; McAuley et al., 2005), and important aspects of  
quality of life which include social relationships (Jewett et al., 2014; Keller et al., 2012; 
Peluso & Guerra de Andrade, 2005). 
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Risks of Physical Activity 
What are any adverse effects of physical activity?  Notably, poor treatment 
outcomes have been found for several populations including eating disorders (Davis et 
al., 1997; Davis et al., 2014; Shroff et al., 2006), body dysmorphic disorders (Olivardia, 
Pope, & Harrison, 2000; Pope et al, 2005), and high-performance athletes (O’Connor, 
Morgan, & Raglin, 1991). These findings suggest engaging in excessive amounts of 
physical activity removes positive effects of physical activity.  For example, negative 
outcomes for obsessive-compulsive populations seem related to compulsive behavioral 
tendencies that result in excessive exercise or exercise addiction (Berczik et al., 2012).  
Similarly, high-performance athletes often engage in heightened levels of physical 
activity related to stress and athletic performance that remove many physical and 
psychological benefits (Szabo, 1995).  Additionally, physical activity may pose an 
increased risk of injury for individuals with physical disabilities or muscular deficits.  
However, if precaution to limit increase risk of injury are taken the beneficial effects of 
physical activity far outweigh the potential risks of injury. 
Challenges of Measuring Physical Activity and Mental Health 
The study of health has its origins tracing back to Hippocrates who founded the 
first school of medicine.  His attempt to understand the physical causes of disease 
became an approach later termed as the medical model.  This model, focusing on 
pathology or disease, would come to dominate the health sciences and influence the 
definition and measurement of mental health constructs.  Scientific approaches have 
begun to shift perspectives on mental health with an emphasis on the positive features of 
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psychological health and well-being and de-emphasis psychopathology and disability.  
In 1948, with creation of the World Health Organization, international efforts occurred 
to unify changing definitions and categorizations of health.  The organization defines 
mental health as the state of well-being in which individuals can realize their abilities, 
cope with normal life stresses, work productively and fruitfully, and contribute to their 
communities (WHO, 2014).  This definition utilizes positive concepts of health and 
well-being and includes a normalized perspective of stress.  This perspective includes 
the capacity to cope with “normal” life stressors and emphasizes ability to function 
despite the presence of likely stress.  This view of mental health normalizes stress as a 
universally experience phenomena and suggest both clinical and non-clinical individuals 
can be mentally healthy.  Yet, other more nuanced perspectives on mental health include 
emotions like sadness, being unhappy, feeling unwell, or anger as part of a fulfilled life 
indicative of overall good mental health (Galderisi, Heinz, Kastrup, Beezhold, & 
Sartorius, 2015). 
Limitations of Categorical Approaches 
The classification of mental health relies primarily on manuals that have systems 
of categorization.  Predominate manuals are the Diagnostic and Statistical Manual of 
Mental Disorders (5th ed; DSM-5; APA, 2013) and the ICD-10 Classification of Mental 
and Behavioral Disorders (WHO, 1992).  Collectively these manuals guide clinical 
practitioners in assessing and diagnosing mental health disorders.  The basis for the 
guidance is a set of diagnostic criteria and defining features required for clinical 
diagnosis.  They specify symptomology and dysfunction requirements, and they specify 
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that symptoms must cause clinically significant distress or impairment in a person’s 
ability to function in social, occupational, and other important areas of life. 
However, limitations to the categorical approaches used to develop current 
clinical manuals highlight the dependency of diagnostic categorization and work best 
when class is homogeneous, have clear boundaries, and are mutually exclusive (APA, 
2013).  Another critique of current manuals is the limited use of more empirical 
methodologies (i.e. factor analysis) to categorize mental health disorders.  Moreover, 
current manuals used for assessment and diagnosis of mental disorder currently maintain 
an emphasize on pathology despite current evolutions of mental health definitions.  For 
example, recent definitions of mental health include the normalization of stress in daily 
life which places emphasis on identifying clinical versus non-clinical levels of stress.  
Such changes in definitional concepts change treatment goals as complete reductions in 
stress are antithetical to a normalized perspective of stress.  Despite these conceptual 
developments measuring strategies remain symptom and pathology focused.  Measuring 
more positive concepts of mental health as well as establishing clinical versus non-
clinical benchmarks of distress remain currently excluded within current categorical 
approaches. 
Justifications for Measuring Mental Health Functioning 
The relationship between mental health functioning and manifest symptomology 
is not always clear.  For instance, individuals can meet criteria for symptom presentation 
yet fail to reach diagnostic criteria if these symptoms are not causing significant levels of 
functional impairment.  The importance of these two axes in diagnostic assessment 
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suggests research should include in addition to measuring symptoms of distress also 
measure functionality as it is a fundamental facet in diagnostic criteria.  The additional 
inclusion of measuring mental health functioning should arguably result in more 
accurate measurement and improve resulting clinical judgments made on treatment 
effectiveness.  Conclusions made from measuring symptom reduction alone are 
incomplete and inclusion of functionality may prove useful for research assessing 
intervention effectiveness. 
In research symptom reduction has been the primary mode of assessing 
intervention strategies for clinical effectiveness.  This contrasts with clinical practice 
guidelines that assesses not only symptomology but also level of functional impairment 
caused by symptoms.  However, the inclusion of symptoms and level of functioning in 
research practice are infrequent.  This is significant as evaluation of interventions and 
clinical parameters in mental health research is often solely determined through 
symptom reduction.  Thus, an emphasis for the inclusion of various assessments 
measuring functioning represents a significant area of need in research.  As it is currently 
unknown if reduction in symptoms is accompanied by improved level of functioning.  
Consequently, it is imperative for research assessing physical activity effectiveness 
include measurement of treatment effectiveness at the level of functional impairment. 
Key Research Findings: Physical Activity and Mental Health 
 Mental Health versus Mental Disorder.  There is a wide chasm between research 
emphases on positive and negative concepts of mental health.  Definitions of mental 
health that include positive aspects of health have significant implications some of which 
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include how intervention effectiveness is determined or measured and subsequently the 
drawing of judgments of effectiveness.  For instance, interventions primarily evaluated 
on an emphasis of symptom reduction fail to include normalization of stress, 
functionality, and positive aspects of mental health and wellbeing.  Thus, current 
research that only measures symptom reduction as outcomes of interventions discounts 
the effects on improved functionality.  Therefore, the following chapters have been 
organized by positive and negative concepts of mental health and subsequently mental 
disorder. 
 Physical Activity and Well-being.  Psychological well-being is a complex multi-
dimensional construct that includes physical, mental, and social constructs.  Components 
of well-being include self-acceptance, personal growth, purpose of life, environmental-
mastery, autonomy, and positive relations with others (Ryff, 1989; Ryff & Singer 2006).  
Consequently, physical activity improves aspects of well-being in meaningful ways 
(McMahon et al., 2017).  For example, increased physical activity relates positively with 
higher levels of well-being and quality of life (Bize, Johnson, & Plotnikoff, 2007).  In a 
systematic review of the literature, Siddiqi, Tiro, and Shuval (2011) found that increases 
in physical activity consistently related to improvements in wellbeing among adults.  
Further, these findings pertain to both clinical populations and nonclinical populations 
(Mutrie & Biddle, 1995; Siddiqi et al., 2011). 
 Physical Activity and Psychosocial Variables.  Research has shown that engaging 
in physical activity interventions improves levels of self-efficacy (Kahn et al., 2002).  
Self-efficacy refers to personal beliefs about one’s capacity to exert control over level of 
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functioning (Badura, 1997).  Within the theoretical framework of planned behavior self-
efficacy is believed to contribute towards engagement in behaviors, like physical 
activity, through personal beliefs of control.  For example, research has shown increased 
levels of physical activity relates positively with higher levels of self-efficacy in 
children, adolescents, and adults (Booth, Owen, Bauman, Clavisi, & Leslie, 2000; Bui et 
al., 2013; Craggs et al, 2011; Van der Horst et al, 2007). However, these effects may 
require a physical activity threshold before increases in physical activity engagement can 
be observed.  For example, Biddle and Mutrie (2008) found that a sufficient level of self-
efficacy was required before increases in physical activity engagement was observed. 
Similarly, physical activity has shown to improve other psychosocial constructs 
important to mental health which include self-esteem.  Higher levels of self-esteem have 
been shown to be positively correlated to better mental health and inversely correlated to 
poorer mental health (Bowker, 2006).  Engaging in physical activity increases self-
esteem in multiple ways related to increased physical activity behavior and improved 
mental health.  For instance, one mechanism of improvement of mental health seems to 
be related to the promotion of positive perceptions of self and body image.  For example, 
increased physical activity was shown to increase levels of self-esteem correlated with 
positive self-perception and physical evaluation related to self-worth and body 
attractiveness (Burges, Grogan, & Burwitz, 2006; Lindwall et al., 2011); which are 
known influencers of global self-esteem (Marsh & Sonstroem, 1995). Additionally, 
physical activity may increase self-esteem through improved skills acquisition (Fox, 
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2000; McAuley, 1994; Sonstroem, 1998) with greatest improvements in observed for 
those with initially low levels of self-esteem (McAuley, 1994). 
Lastly, physical activity may promote mental health through improved stress 
resilience.  For example, studies have found physical activity is an effective coping 
strategy for managing and reducing stress (Petruzzello, Landers, Hatfield, Kubitz, & 
Salazar, 1991; Szabo, 2003).  Although what is perceived as a stressful can vary 
significantly as this evaluation process relies on a variety of individual and contextual 
factors that influence perceived self-appraisal (Cohen, Kamarck, & Mermelstein, 1983) 
includes.  Evidence suggests that physical activity may in fact alter how stress is 
subjectively evaluated and perceived.  For example, once study examining participation 
in team sports showed lower perceived stress and improve self-rated mental health with 
increased physical activity (Jewett et al., 2014).  Similarly, Peluso and Guerra de 
Andrade (2005) found the positive social interactions occurring during involvement in 
physical activity groups were important mediating factors that contribute to improved 
mental health.  This evidence suggests physical activity relates to perceptual changes in 
both quality of social relationships and positive social interactions associated with these 
physical activity groups. 
 Physical Activity and Mental Disorders.  Mental disorders represent a costly 
health burden and ranks among the highest in causes of mortality worldwide (Walker, 
McGee, & Druss, 2015).  The distress associated with mental health disorders has yet to 
adequately addressed and occurs at multiple levels that range from individual to more 
global public health issues.  The individual suffering associated with suicidal behaviors 
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(Nock et al., 2010) are some examples of the debilitating individual effects of mental 
health disorders.  On a global scale, mental health disorders are among the most 
disabling health conditions worldwide and are associated with increased healthcare costs 
major contributor to increased mortality rates (WHO, 2017).  Among the mental health 
disorders depression and anxiety are the most prevalent mental health disorders (NIMH, 
2015). 
Depressive disorders are the second most prevalent among mental health 
disorders and the third leading cause of disability worldwide (WHO, 2015).  According 
the DSM-5 a mental disorder is characterized as disturbances in cognition, emotion 
regulation, or behavior related to dysfunction in the psychological, biological, or 
developmental processes.  These mental disorders are accompanied by significant 
impairment in mental functioning and associated with distress in social, occupational, or 
other important activities (APA, 2013).  Symptoms of depressive disorders include 
feelings of sadness, hopelessness or helplessness, diminished interest, and thoughts of 
self-harm. 
Evidence supporting therapeutic effects for significant reduction in depressive 
symptoms continue to gain support.  For example, in a recent meta-analytic review 
Souza Moura et al. (2015) examined the therapeutic effects of 13 randomized clinical 
trials investigating the therapeutic effects of aerobic exercise and found significant 
effects for approximately 70% of the studies examined.  These results where specific to 
therapeutic effectiveness for aerobic exercise as other forms of physical activity 
interventions were excluded.  Other studies examining clinical effectiveness across 
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physical activity interventions have also shown support for therapeutic effects for 
treatment of depression (Greist et al., 1979; Lawlor & Hoper, 2001; Rimer et al., 2012). 
Additionally, physical activity interventions studies have also been conducted to 
examine effectiveness in reducing symptoms of anxiety for a variety of anxiety 
disorders.  Anxiety disorders make up the most prevalent among mental health disorders 
and include some of the following characteristics: excessive anxiety and worry that can 
occur across various life events or activities that cause clinically significant distress and 
impairment in social, occupational, or other important areas of functioning (APA, 2013). 
In one meta-analytic study conducted by Conn (2010) examining clinical 
interventions for anxiety across 306 studies, which included a total of 10,755 
participants, found physical activity interventions to have a significant effect in 
reduction of anxiety symptoms (SMD = -0.38, 95%, CI; -.66 to -.11). Additionally, other 
intervention studies have also demonstrated effective treatment for anxiety disorders.  In 
a recent review conducted by Asmundson et al. (2013) support for reduction in anxiety 
where reported for several anxiety disorders.  For example, recent reviews have shown 
that physical activity was effective in treatment of PTSD related symptoms (Rosenbaum 
et al., 2015).  The strength of intervention effectiveness however seems to vary across 
disorders and may be due to domain specific therapeutic effects of physical activity (e.g. 
cognitive, social, somatic).  For instance, physical activity may be more effective at 
reduces somatic symptoms as compared to behavioral symptoms thus range in 
effectiveness across various disorders presentations.  have additionally made these 
findings less clear. 
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Other mental disorders have also undergone intervention studies.  For example, 
one area which include positive benefits of physical activity for schizophrenia which is 
one of the most disabling mental health disorders.  Studies have shown physical activity 
is also effective in treating schizophrenia.  For example, studies have found that for 
those who participated in at least 90 minutes of physical activity experienced a reduction 
in schizophrenic symptoms (Faulkner & Sparkes 1999; Firth, Cotter, Elliott, French, & 
Yung, 2015).  The therapeutic effect of physical activity however seems to be dependent 
on intensity as this effect was found within treatment groups that participated in 
moderate-high levels of intensity.  These findings suggest that the required level of 
physical activity required for therapeutic effect may with some disorders benefiting from 
specific levels of intensity.  Similarly, in a recent experimental study conducted by Silva 
et al. (2015) intensity of  physical activity was shown to improve attention scores by 
30% for groups that participated in 5 minutes of intense physical activity diagnosed with 
Attention Deficit Hyperactivity Disorder (ADHD).Additionally, studies have shown 
similar therapeutic effects for mental health disorders that include dementia and age-
related cognitive decline (Cotman, Berchtold, & Christie, 2007; Rothman, Griffioen, 
Wan, & Mattsonm, 2012; van-Praag, Kempermann, & Gage, 1999). 
Considering specific effects related to special populations across various 
developmental stages of life research have also provided evidence for effective 
intervention outcomes.  For example, menopause a stage of life that is associated with 
increased depressive symptoms in women shows moderate physical activity improvise 
affective states and other depression related symptoms (Bosworth et al., 2001; Freeman, 
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Sammel, Lin, & Nelson, 2006).  Similar effects have been found for the elderly (Fox, 
2000; Hillsdon et al., 2008) and adolescents (Biddle & Asare, 2011; Corder et al., 2017; 
Fox, 2000). 
Despite some methodological weakness’s physical activity as an effective 
intervention is supported for treatment for a variety of mental health disorders with 
strongest empirical support found consistently for depression.  Furthermore, physical 
activity interventions are comparable to psychotherapy and pharmacological 
interventions in the improvement of mental health (Blumenthal et al, 2007; Greist et al., 
1979; Lawlor & Hoper, 2001; Sidhu et al., 2009).  Overall, experimental research 
provides at least modest support for physical activity as a treatment for several mental 
health disorders. 
Causal Limitations of Experiment Approaches 
The rise of experimental studies in medical science, specifically RCT studies, 
followed the scientific push to promote the utilization of empirically supported 
interventions that would eventually be used to provide support for causal therapeutic 
effects of mental health interventions.  The establishing of the causal nature of physical 
activity interventions generally requires experimental approaches that examine treatment 
effect for mental disorders.  Research examining physical activity for possible mental 
health treatment must provide evidence that physical activity is causing therapeutic 
effect proposed.  The research convention for evaluating interventions therapeutic effect 
specifically includes randomized control trials or RCT’s.  This is the “gold standard” for 
intervention studies.  This line of research helps demonstrate a causal relationship that 
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would provide empirical support for use as a clinical intervention.  To this extent, studies 
employing experimental designs have been conducted.  These types of studies have since 
extended past preliminary cross-sectional examination to experimental approaches that 
speak towards the causal nature physical activity has on mental health.  The following 
chapters summarize some of the key findings across various mental health disorders and 
discusses important concepts related to physical activity interventions. 
How is causality determined?  Do alternatives to providing support for causality 
exist?  Only true experimental designs (RCT) can definitively give answers of causality 
(Thompson, Diamond, McWilliam, Snyder, & Snyder, 2005).  However, there are some 
researchers that believe the use of such experimental studies, particularly RCT, possess 
fundamental limitations when applied to mental health that often go overlooked by many 
in within health research (Baroletti & Szumita, 2004; Bothwell, Greene, Podolsky, & 
Jones, 2016; Westen et al., 2004). These limitations noteworthy to current health 
literature are briefly described.  These limitations include decreased power of 
experimental approaches in behavioral research, randomization is less useful at 
eliminating potential confounding variables, over emphasis of non-comorbid participants 
in selection criteria for experimental studies, limits in generalizability, measurement 
error, and the predominate use of symptoms reduction to measure treatment effects. 
For example, experimental studies predominantly use symptom reduction to 
measure the presence of therapeutic effects.  Subsequently, the psychological measures 
often used are commonly developed for increased clinically utility and reliability of 
diagnosis of personality type mental disorders and have been found to be less sensitive 
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to change (Westen et al., 2004).  This suggests a need for more appropriate 
psychological measures that are more sensitive and more accurately detect changes in 
mental health.  Selection of accurate and appropriate methodological strategies helps to 
reduce measurement error and strengthens the empirical inferences that can be drawn 
from findings. 
Additionally, issues related to comorbidity have significant consequences on 
experimental studies that confound current empirical evidence.  In mental health 
research the topic of comorbidity remains controversial as is presence undermines 
several issues including clinical validity of diagnostic criteria and violations of mutual 
exclusivity of mental disorders.  For instance, diagnostic criteria for mental disorder are 
based on assumptions mutual exclusivity.  The more mutually exclusive the disorders the 
more justifications for their unique clinical categorization are strengthened.  Thus, the 
elevated presence of comorbid conditions violates many of the implied assumptions of 
mutual exclusivity.  Such violations would more appropriately suggest the presence of 
one mental disorder as opposed to two separate disorders (i.e. depression and anxiety).  
Particularly relevant to interventions studies is its use of exclusion criteria that often 
exclude comorbid conditions for the sake of interpretability and examination of causal 
effects.  However, such exclusion criteria may be inappropriate as depressive and 
anxiety disorders have found to have highly comorbid (Kessler et al., 2010; Kessler et 
al., 2012; Nock et al., 2009).  Additionally, health behaviors associated poor health are 
more common for those with mental disorders that include nutrient poor diets, increased 
tobacco use, increased alcohol consumption, and substandard sleep quality (Penedo & 
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Dahn, 2005) and further suggest significant limitation currently employed in many 
experimental studies.  Thus, experimental approach that traditionally provide causal 
support for treatment intervention encounter unique challenges when used for mental 
health interventions yet to be addressed in health research.  Alternatively, it may be true 
that with regards to mental health interventions the complexities of assessing causality 
are fundamentally incomputable through experimental means. 
To this extent, support for causal effect of physical activity have predominantly 
come from experimental studies with few studies employing additional approaches for 
examining causal plausibility.  However, methodological limitations of experimental 
approaches have been criticized by some for universal use in evaluating treatment 
interventions as methodological appropriateness varies across treatment interventions 
(Westen et al., 2004).  For instance, experimental designs are most appropriate for 
interventions with limited variability in treatment package (i.e. medication interventions) 
and become increasingly less appropriate as the number treatment variables potentially 
contributing to the process of change increases.  Although randomization in 
experimental research hypothetically can control for these potentially confounding 
effects the sample sizes needed to adequately control for these variations of treatment 
becomes increasingly impractical.  Moreover, the inclusion of potentially confounded 
variations of treatment intervention weakens many of the advantages of clear causal 
interpretation provided by such experimental methodologies (Westen et al, 2004).  
Particularly research interested in examining causal nature of highly variable treatment 
interventions should use alternative approaches to experimental approaches for assessing 
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treatment validity.  Currently, there is a paucity of research that includes alternative 
approaches of examining causal effects of mental health interventions despite 
considerable questions of methodological appropriateness of experimental designs for 
non-pharmacological interventions. 
Alternative Approaches Assessing Causality 
One alternative method used to assess causality includes a set of criteria 
developed by Bradford Hill.  These criteria specify alternative methods for assessing 
causality that include findings related to areas of research and include findings related to 
consistency, specificity, temporal sequence, dose response gradient, biological 
plausibility, coherence, and experimental evidence (Hill, 1965).Studies utilizing Hill’s 
criteria have found causal support for the relationship between physical activity and 
mental health (Arent, Rogers, & Landers, 2001; Dishman, 1995; Mutrie, 2000). 
Research related to Hill’s criteria can alternatively support of the casual nature of 
relationship between physical activity and mental health promotion as a preponderance 
of evidence for the causal nature of this phenomena builds. 
For example, studies showing decades of an associative relationship help support 
consistency relatedness (Biddle & Asare, 2011; Byrne & Byrne, 1993; De Mello et al., 
2013; Goodwin, 2003; Morgan, 1982).  Additionally, in accordance with Hill’s criteria 
studies have also found support for specificity of intervention effect supporting a 
therapeutic gradient (i.e. intensity, duration, frequency, and type) do occur.  For 
example, one study comparing yoga to other forms of exercise conducted by Elavsky 
and McCauley (2007) found that therapeutic effects varied across exercise types (i.e. 
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walking vs. yoga).  In this randomized control trial treatment group effects found both 
interventions improved several indicators of mental health (i.e. perceived quality of life, 
positive affect, negative affect) with walking showing the strongest effect among 
intervention types.  Research supporting a dose response relationship provides further 
support for causal relatedness (Hill, 1965).  For example, Dunn et al. (2001) found a 
dose response relationship was associated with improved outcomes for both anxiety and 
depression, with moderate physical activity providing the most effectiveness for 
improving mental health. 
Additionally, evidence supporting biological plausibility in Hill’s criteria has 
become significantly impacted by technological advancements in neuroscience.  This is 
because studies in neuroscience particularly examine the evidence for or against the 
biological plausibility.  Early studies often referenced potentially elucidating findings 
neuroscience might provide of the biological mechanisms involved in physical activity 
and its proposed benefit to mental health.  Currently, such biological processes are now 
possible with the advancements in neuroscience technology that now provide better tools 
for investigation of the biological mechanisms of physical activity and its proposed 
beneficial effect on mental health. 
As identified by Hill’s criteria biological plausibility can provide alternative 
support for the existence causal relatedness across variables.  One of the first to identify 
a biological link between physical activity and mental health connection was Ransford 
(1982).  In his study results showed exercise promoted the secretions of serotonin a 
neurotransmitter related to depression.  Findings in neuroscience also indicated physical 
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activity affects hippocampal processes which have been shown to improve learning and 
memory, slowing age-related cognitive decline, reducing neurodegeneration, and 
attenuating symptoms of depression and anxiety (Bergen et al., 2002; Rabadi, 2007).  
Neurotransmitters like Brain Derived Neurotropic Factors (BDNF) and Insulin 
Dependent Neurotropic Factor (IDF-1), which are growth factors related the 
development of new neural connections, have also been found to reduce inflammation 
helpful in fighting effects of chronic disease, generates growth of new neurons through 
neurogenesis, enhances Central Nervous System CNS metabolism, and improve and 
rebuild blood flow through angiogenesis (Cotman et al., 2007; Rothman et al., 2012; 
van-Praag, Kempermann, & Gage, 1999). Although the precise mechanisms are not fully 
understood physical activity seems to impact an array of brain maintenance systems in 
multifaceted ways.  To this extent, neuroscience has since improved understanding of 
the biophysiological mechanisms of physical activity and continue to develop an 
overwhelming case for causal plausibility. 
Hill’s criteria also identify experimental evidence supporting of causal nature for 
treatment intervention.  However, inherent limitations having been identified in the use 
of RCT and other experimental methods particularly for non-pharmacological 
interventions (Westen et al., 2004) that limit the appropriateness of such methodological 
approaches.  Despite these restrictions, experimental studies continue to show moderate 
support for clinical effectiveness in treating a variety of mental health disorders. 
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Challenges Assessing Mental Health and Physical Activity 
The goal of science to understand, control, or predict observable phenomena 
relies heavily on our ability to accurately measure what we intend to measure.  In this 
aim, the operationalization of variables and related concepts of are important to define 
clearly and explicitly.  Some of the limitations identified in current field are how 
physical activity and mental health are defined and measured.  One of the difficulties 
that often plagues mental health research is the often-difficult task of reaching scientific 
consensus of definitional concepts of health.  For this reason, comprised pertinent 
definitions of physical activity and mental health related concepts utilized in current 
study were identified.  The systems collectively compromising human health are 
normally separated and segmented for examination of scientific study. 
Consequently, many perspectives on health are often thought of as independent 
of one another despite their inherent interdependent nature.  Comprehensive approaches 
that examine health from a multidisciplinary perspective are uncommon.  Therefore, the 
interconnectedness of these health systems is presently not well understood in current 
health research.  Ultimately the goal of health sciences to understand, control, and 
predict health would benefit from gained insight to understanding the extent these 
systems interact with one another and the conditions required to promote health.  
Therefore, arriving at a definition of consensus for physical activity and other health 
related concepts remains a challenging problem in current health literature.  For this 
reason, clear and explicitly stated definitions are recommended to help promote 
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communication and scientific discourse less prone to misinterpretation and 
inconclusiveness. 
How these concepts are defined and subsequently measured have proposed 
effects important to distinguish within research.  Although research aims to be objective 
definitions for many health concepts often influence whether judgments of effect can be 
made.  For example, human aspects like cultural perspectives (i.e. values, attitudes, 
beliefs) and theoretical orientation of researchers can influence the validity of research 
findings or at the very least dictate what types of judgments are made from research 
data.  In a recent national review evaluating evidence of physical activity association 
with mental health variables authors concluded that consensus on clear definitions of 
relevant health variables would further researches attempts in establishing clearer 
interpretations and generalizability of findings (Cortis et al., 2017; Hallal et al, 
2012).This difference in definition is significant in that not only does it affect how these 
constructs are measured but also the interpretability of these findings more difficult. For 
example, how one study defines occupational functioning may not be similar despite 
similar terminologies used.  Also, studies may exclusively examine aspects of 
occupational functioning unique to specific occupational fields as what may be 
considered impairing in one environmental context may not be considered particularly 
impairing or clinically relevant for other studies.  Thus, determining between clinical vs. 
non-clinical or effective and non-effective depends on how these concepts are is defined 
and the assessment criteria used for making interpretive judgments. 
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For example, in one of the preliminary experimental control studies conducted by 
McCann and Holmes (1984) examined aerobic effects of exercise on depression.  In 
their study, 43 female participants with elevated Beck Depression Scale scores were 
placed into three treatment groups (exercise, relaxation, no-treatment) for a period of ten 
weeks.  For those assigned to aerobic exercise group results show a significant reduction 
in depressions scores when compared to other treatment groups.  However, the 
therapeutic effects were not found to be dependent upon achieving an aerobic effect.  
Thus, the underlying assumption that maximal oxygen consumption as measured by 
aerobic fitness decreases depressive symptoms could not be determined due to 
insufficient support.  In this case aerobic fitness includes a parameter of time, typically 
ten weeks before changes in maximal oxygen consumption could be made thus 
interpretation indicated lack for therapeutic effect.  This study highlights the impact of 
definition and measurement of physical activity constructs and can be extended into how 
mental health research as well. 
Additional limitations include examinations of confounding variables.  For 
instance, examining confounding variables may be more complex than previously 
believed.  As evidence in other fields of study challenges some of the rational 
particularly used in supporting genetic heritability as confounding variables has made 
findings more difficult to interpret.  For example, the rational often taken in behavioral 
sciences is that when controlling for genetic variation results support causation because 
genes are unchanging.  Recent evidence in the field of genetics shows that genes can and 
are changed by the environment, a phenomenon known as epigenetics.  For instance, 
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researchers have provided evidence for the malleability of genetic materials for both 
physical and mental conditions (Weinhold, 2006).  Thus, complicating interpretations 
that previously implied genetics were constant and unchanging. 
Argument Opposing Clinical Use 
Additionally, some argue for the need for and development of clinical guidelines 
before interventions can be recommended.  Such guidelines it is argued are necessary for 
informing appropriate populations for intervention and specifying features of physical 
activity to be prescribed.  However, with at least reasonable evidence that informs whom 
interventions may be inappropriate for criticism of physical activity interventions use for 
mental health treatment is considered overly cautious when considering the small 
segment of populations these disorders represent. 
Particularly considering increasing demands for effective treatment of mental 
health conditions physical activity is supported by robust support for current clinical use.  
Additionally, as described earlier unique intervention qualities make physical activity a 
particularly safe intervention approach.  Support for intervention implementation both in 
effectiveness and efficaciousness coupled with the increased need for extending mental 
health services provides support for current use of physical activity for the treat mental 
health conditions. 
Extending Physical Activity Guidelines 
How are clinical guidelines developed?  In short, causality is fundamentally how 
interventions have been justifiably supported in clinical application.  Currently, 
guidelines for prescription of intervention that improve ability to specify how physical 
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activity treatments will be implemented is currently limited and represent a significant 
gap in literature.  Developing clinical guidelines help health practitioners make informed 
decisions regarding for whom and what type of physical activity is most appropriate and 
under what context.  When thinking about physical activity as a possible mental health 
tool it is important that clinicians are informed of specific guidelines to be used that are 
based on unique impact on mental health outcomes across condition and populations. 
To this extent, research identifying environmental variables that are moderating 
the relationship between physical activity and mental health can contribute to the 
development of clinical guidelines.  Since research identifying moderating 
environmental variables informs not only which environmental conditions effects are 
expected to occur but also which environmental conditions influence strength and or 
direction of relationship.  In addition to the potential research benefits of developing 
clinical guidelines environmental variables represents health promotive variables that 
lend themselves more easily to modification which is particularly useful for development 
of sound health promotive intervention strategies. 
Examining Environmental Moderators 
Researchers have noted a need for identifying contributing moderating, 
mediating, and confounding variables to extend current understanding of causal 
mechanisms promoting positive mental health outcomes (Bauman, Sallis, Dzewaltowski, 
& Owen, 2002).  Importantly, mental health-related variables seem to be related to 
environmental context.  Studies examining association of environmental factors have 
shown to impact physical activity (Hallal et al., 2012; Humpel, Owen, & Leslie, 2002).  
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For instance, in a study conducted by Bennet et al. (2007) examining neighborhood 
safety perceptions of unsafe neighborhoods where found to be a barrier to regular 
physical activity among individuals, especially women, living in urban low-income 
housing.  However, King et al. (2000) found that in a national sample of adult women 
environmental characteristics such as perceived safety and high crime were not related to 
physical activity level.  These inconsistencies may be important to understand as further 
studies could extend our understanding by examine possible moderating effect of 
environment.  Moreover, despite the fundamental understanding that all human behavior 
happens within an environmental context, many studies often exclude measurement of 
environment variables and consequently excluding assessment of the effect on physical 
activity.  
In a review conducted by Trost, Owen, Bauman, Sallis, & Brown (2002) the 
need to include environmental variables in future research where described as a high 
priority.  The authors identified availability of exercise equipment, satisfaction with 
exercise facilities, neighborhood safety, and observation of others engaging in physical 
activity as potential areas of study.  Other aspects noted in research include 
environmental factors like quality of air, therapeutic effect of nature, neighborhood 
safety, high density traffic, access to facilities or equipment to name some of the other 
ways physical activity and mental health are impacted by mechanisms of the 
environment.  This study includes neighborhood safety and observations of others 
engaging in physical activity that have yet to be examined within the literature as a 
mediating variable between physical activity and mental health.  Furthermore, the 
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examination of environment specific impacts on perceived mental health status are 
unique contributions within the literature. 
Studies that identify relevant moderating variables that help examine these 
complex dynamics across physical activity and mental health represent vital approaches 
to research.  This line of research contributes to clinical knowledge advancing 
understanding how environment effects mental health treatment and intervention 
outcomes.  In health promotions research, the term “activity promotive environment” has 
been used promotion of health concepts related to determinates of health.  Research in 
this area attempts to examine and identify health promotive variables, which commonly 
includes physical-built environments, transport infrastructure, landscape patterns, and 
urban design.  In this study activity promotive environment is used specifically to refer 
to various health-related variables and supports current research emphasis on identifying 
environmental variable that promote or facilitates engagement in physical activity.  The 
geographical region within this study examined environment at the neighborhood level, 
however various large or small geographical regions can be designated. 
This study thus hopes to extend current findings by replicating an associative 
relationship between physical activity and mental health outcomes (as measure by 
perceived mental health status) in a new population.  Furthermore, this study aims at 
extending current understanding of the moderating effects of environmental variables 
poorly understood within the current literature.  Researchers have noted a lack of 
research identifying contributing moderating and mediating variables (i.e. activity 
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promotive environment) that could help extend current understanding of influence 
physical activity on health outcomes like mental health (Bauman et al., 2002). 
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CHAPTER III 
METHODOLOGY 
 
Participants 
Participants were Texas residents of an area known as the Brazos Valley.  The 
region has an estimated population of 326,722 (Census Bureau, 2014) and is composed 
of seven counties, namely Brazos, Burleson, Grimes, Leon, Madison, Robertson, and 
Washington.  The demographic characteristics of the Brazos valley include a 
racial/ethnic composition that is 60.7% White, 12.2% Black/African American, 22.0 % 
Hispanic and 5.1% Other (Burdine, Alaniz, Rivas, & Catanach, 2016).  The region has a 
median age of 34.7 years and is characterized by participants with a higher proportion of 
educational attainment (30.9%) as compared to state and national rates (Census Bureau, 
2014).  
Notably, the presence of Texas A&M University in Brazos County is a major 
contributing factor to the community make-up that comprises this region.  In fact, in 
2002, this community collaborated on the development of the Brazos Valley Health 
Partnership (BVHP) – a non-profit organization that includes local and regional leaders 
and stakeholders, such as the Texas A&M University Health Science Center School of 
Public Health.  Together, members of the BVHP have worked towards addressing the 
health care needs of a vast region that includes a large rural population.  
This study utilized cross-sectional data obtained from the 2013 Brazos Valley 
Health Assessment (BVHA).  This community-based health survey was developed 
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collaboratively by the Center for Community Health Development (CCHD) and Texas 
A&M Health Science Center School of Public Health.  It includes data from several 
health-related measures designed to assess community health status outcomes. 
Procedure  
Eligible adults (18 years or older) were recruited using a standard random digit 
dialing phone call technique that is intended to obtain a regionally representative sample.  
Those who answered were offered the opportunity to complete the survey (in Spanish or 
English) that was sent to their home via mail.  A total of 5,025 respondents successfully 
completed and returned the surveys.  
Measures  
2013 Brazos Valley Health Assessment (BVHA).  The BVHA is a survey 
questionnaire that includes a total number of 71 questions from the following thirteen 
health domains: (a) General Health, (b) Health Habits, (c) Physical Activity, (d) Medical 
History, (e) Preventative Screening, (f) Health Care, (g) Caregiving, (h) Transportation, 
(i) Food and Nutrition, (j) Community Information and Services, (k) Housing, (l) Health 
Insurance, and (m) Demographic Information.  
Independent Variable  
Physical Activity.  Self-reported physical activity was measured using 2013 
BVHA survey items 17a, 17b, 17c, and 17d. Participants were asked to report physical 
activity across moderate and vigorous levels for a usual week and given descriptions and 
examples of intensity levels (i.e. light, moderate, vigorous).  Physical activity was scored 
three ways (i.e. total minutes, days/week, and min/week) across two levels of intensity 
 43 
(i.e. moderate and vigorous) to assess variable distributions.  Total physical activity 
combined moderate and vigorous levels of physical activity and was measured in 
minutes per week.  Physical activity intensity levels (i.e. vigorous, moderate) evaluated 
in this study correspond to recommended by national health guidelines ().  
Physical activity can be scaled or measured in various ways.  This study used 
continuous scoring to retain the highest amount of score variability.  This method of 
scaling data is preferred because scores converted from continuous into categorical can 
reduce score reliability, distort shape of normal distributions, alter correlation 
coefficients, and ultimately make analysis of dependent variable more difficult 
(Thompson, 2006).  There were no score limits set for physical activity; however, any 
outliers would be examined for input error.  No score is expected to exceed total number 
of minutes possible for 30 days (i.e. 43,800 minutes) or total number of days possible for 
a week (i.e. 7 days). 
Perceived Neighborhood Environment.  Perceived neighborhood environment 
was measured using survey items 49.a, 49.b, 49c, and 49.d. Participants were asked to 
respond to questions about their neighborhood related to walking, bicycling or engaging 
in other types of physical activities on a 4-point Likert scale (1 = “Strongly Agree”, 2 = 
“Agree”, 3 = “Disagree”, and 4 = “Strongly Disagree”). Neighborhood was defined as 
the area around your home that you could walk to in 10-15minutes.  Items include 
responses to questions such as “I see many people being physically active in my 
neighborhood doing things like walking, jogging, cycling, or playing sports and active 
games;” “If I were to fall or get hurt on my walk there would be someone in the 
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neighborhood who could help me;” “There are problems in my neighborhood which 
makes it hard to walk and go outside (such as poorly maintained sidewalks, traffic, or 
loose dogs);” and “I am concerned that if I walked or biked in my neighborhood, I might 
be the victim of a crime”. Responses to the four questions regarding perceived 
neighborhood environment were summed into a total score to be used in this study’s 
analyses, with higher scores indicating higher levels of activity promotion.  
Dependent Variable  
Perceived Mental Health Status.  Perceived mental health status was measured 
using item 3 of the BVHA.  Item 3 states “Now thinking about your mental health, 
which includes stress, depression, and problems with emotions, for how many days 
during the past 30 days was your mental health not good?”.  The number of poor mental 
health days reported by participants was used in the calculation of Healthy Days by 
subtracting from 30 total days (Hennessy, Moriarty, Zack, Scherr, & Brackbill, 1994).  
This single-item measure of recent self-perceived mental health status is 1 of 14-items 
comprising the Healthy Days Quality of Life (HRQOL–14) Measure (Moriarty, Zack, & 
Kobau, 2003).  Research evidence supports that Unhealthy Days is a valid index for 
measuring both perceived physical and mental health that is simple yet comprehensive 
(Newschaffer 1998), and is one component of health-related quality of life now 
commonly measured by health and social science research (CDC, 2010). 
Data Analysis 
A combination of analytical techniques was utilized within this study.  
Descriptive statistics were used to examine sample characteristics across various 
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demographic and health related variables (i.e. age, gender, education, marital status).  
Pearson’s correlation analysis was used to examine the bi-variate relationship between 
physical activity and perceived mental health status.  In addition, multiple regression 
analysis was utilized to help examine variable interaction effects.  Consequently, this 
examination using multiple regression can help partition the effects of the two 
independent variables used in this study and supported in the use of identifying 
moderation effects.  
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CHAPTER IV 
RESULTS 
 
Descriptive Statistics 
 5,025 participants completed the 2013 BHVA survey.  However, as a result of 
missing data, only 4,391 participants of the original sample were included in the study 
for analysis.  Participants with missing responses to any item on any of the primary 
study variables (physical activity, perceived neighborhood environment, perceived 
mental health status) were excluded from analyses to minimize the potential 
confounding influence of error in explaining the relationships amongst the variables.  In 
making this decision, consideration was given to the fact that the two independent 
variables utilized total score composites of multiple items and the dependent variable 
utilized a single-item measure.  Of note, missing data was also a factor in the calculation 
of participant demographic characteristics.  In particular, 128 participants omitted 
responses to questions about their race/ethnicity, 10 participants omitted responses for 
questions asking about their gender, 1,135 participants omitted responses related to their 
socioeconomic status, and 62 participants did not provide responses regarding their 
marital status.  However, the smaller numbers of each of these demographical variables 
did not influence the analysis of primary variables (N = 4,391). 
The demographic characteristics of the sample can be found in Table 1 and 
includes age, gender, federal poverty level, race/ethnicity, and marital status.  
Participants age ranged from 18-96 years of age with an average age of 57.56 years (SD 
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= 12.61).  65.29% of participants were female, and 34.71% were male.  Across 
categorizations of ethnicity/race, 84.94% identified as “White-Non-Hispanic”, 5.46% 
“Black/African American-Not Hispanic”, 5.97% “Hispanic, Any Race” and 3.68% “All 
Other Races, Not Hispanic”.  In comparison to the geographical region in which the 
study was conducted, ethnic and racial demographics were more homogenous than 
would be expected for the national population (Census Bureau, 2014).  Most participants 
were married (77.3%) and lived above the Federal Poverty Level (93.3%).  The median 
household income for participants was $76,000 and the mean income level was even 
higher at $97,464 (SD = $92,042). 
 
 
Table 1 Demographic characteristics of participants 
 
Characteristics Frequency Percent 
Age Range   
18-34 248 5.75 
35-44 441 10.22 
45-54 839 19.46 
55-64 1,393 32.31 
65+ 1,390 32.24 
Gender   
Female 2,861 65.28 
Male 1,521 34.71 
Race/Ethnicity   
White 3622 84.94 
Hispanic 252 5.97 
African American 233 5.46 
Other 157 3.68 
Federal Poverty Level (FPL)   
<100% of FPL 215 6.60 
100% to 200% FPL 379 11.63 
>200% of FPL 2,663 81.76 
Marital status   
Married 3,347 77.33 
Widowed 348 8.04 
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Table 1 Continued 
Characteristics Frequency Percent 
Divorced/Separated 376 8.68 
Single never married 186 4.29 
Living with partner 71 1.64 
Note.  N= 4391 
 
 
 
Physical Activity Level 
The average reported level of physical activity was approximately 279 minutes 
per/week (M = 278.58, SD = 465.05), ranging from zero to 7,400 minutes.  This is 
comparable to approximately 39.79 minutes of moderate to vigorous exercise per day 
(278.58 min /week = 39.79 min/day) with an average engagement of 4 days of physical 
activity per week (M=3.73, SD =2.34).  In weekly intervals of time this represents 
approximately 4.64 hours of moderate to vigorous physical activity exercise per week.  
Notably, descriptive analyses indicate younger adult’s ages 18-24 years reported the 
highest percentage of physical activity levels, with approximately 45.26% meeting the 
recommended amount of moderate physical activity per week established by The 
Physical Activity Guidelines for Americans [PAGA], (U.S. Department of Health and 
Human Services, 2008). 
Perceived Mental Health Status 
Most participants, approximately 63.82%, reported no unhealthy days within the 
past 30 days, indicating sample high levels of perceived mental health status with 
approximately 26 healthy days reported (M = 26.66, SD = 7.20, N=4,391).  The lowest 
scoring participant reported no healthy days while the highest scoring participants 
reported perceived mental health status as good for all recent days (past 30 days).  A 
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respectively small number, approximately 6.72% (n = 295) reported experiencing 
“frequent mental distress” levels which has been defined as 14 or more days of poor 
mental health, with the average proportion reported for national populations is 
approximately 5.4 poor mental health days reported by the Behavioral Risk Factor 
Surveillance System Survey Questionnaire (CDC, 2010). 
Preliminary Analysis 
 This study utilized correlational and multiple regression analyses.  Variables 
utilized for analysis in this study where analyzed to determine appropriateness and 
assessed for assumption violations based on statistical approaches.  The assumptions 
tested for included assessment in skewness, collinearity, variable normal distribution.  
Consequently, the variable used within this study statistical analysis for physical activity 
was measured in days per week.  As this scoring method did not violate variable 
assumptions (normality, linearity, and homoscedasticity) required for statistical 
techniques used in analysis of data this study.  Methodological justification for scoring 
physical activity as days per month were based on 1) skewness of variable distribution 2) 
assumption violations required by analytical approach of study and 3) various methods 
of scoring used for each provides unique contributions for explaining physical activities 
effect on health.  It is noteworthy, that normally distributed independent variables are 
required in this study, as violation of these assumptions render invalid methodological 
interpretations. 
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Correlational Analysis 
To investigate research question 1 regarding variable relatedness, a Pearson 
product-moment correlation was used.  The proposed assumption that perceived mental 
health status would mirror conceptually similar relatedness between physical activity 
and better mental health was tested.  Participants with higher levels of reported physical 
activity were expected to also report fewer poor mental health functioning days.  
However, research specifically examining the correlation between physical activity and 
perceived mental health status is not well established in extant literature.  As a result, the 
predicted relationship between physical activity and perceived mental health status was 
exploratory. 
Research Question 1:H0 
Results identified a statistically significant positive correlation between physical 
activity and perceived mental health status (r = .106, p <.01).  Based on these results, the 
null hypothesis of no difference between the correlation ratio and zero is rejected.  
Notably, values for coefficient of determination were relatively small, r2= .0112 where 
variability of physical activity accounted for 1.12% of the variance in perceived mental 
health status (n=4,391).  Results of Pearson moment correlation are shown in Table 2.  
The correlation coefficient for physical activity and perceived mental health status 
indicate a positive directional relationship. 
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Table 2 Bivariate correlation between physical activity and mental health status 
 
  Mental Health Status Physical Activity 
Mental Health 
Status 
Pearson Correlation 1 .106** 
Sig. (2-tailed)  .001 
N 4391 4391 
Physical Activity 
Pearson Correlation .106** 1 
Sig. (2-tailed) .001  
N 4391 4391 
Correlation is significant at the **0.01 (2-tailed). 
 
 
 
 Multiple Regression Analysis 
Environmental variable included subscale items that tested 4 categorical themes 
believed to promoted physical activity (Sallis et al., 2010).  These include physical 
activity/social cues (Item 49a), neighborhood connectivity (Item 49b) crime-safety 
threats (Item 49c) and traffic-safety threats (Item 49d).  Items (rated 1=strongly disagree 
to 4 =strongly agree) were combined into scales capturing activity promotive 
environments.  Higher scores indicate higher levels of activity promotion.  Modified 
items were reassessed for test-retest reliability and deemed reliable (Cronbach’s 
alpha=0.73).  Minimal changes in wording of items were changed to promote clarity and 
incorporate specific community issues related to geographical region.  Items 49c and 49d 
were expected to be negatively correlated as these items are intended to be reversed 
scored.  
Research Question 2: H02 
A linear regression analysis was used to test potential moderating effects of 
environmental variables on the relationship between physical activity and perceived 
mental health status.  Where evidence for the moderating effect of environmental 
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variables was examined testing for interaction effects.  Prior to running regression 
analysis, preliminary analyses were conducted to examine methodological 
appropriateness.  This included testing for violations in assumptions of normality, 
linearity, multilinearity, and homoscedasticity.  The formula for regression equation 
predicting for the independent variable mental health status was: ŷ = a + b1 (PA) + b2 
(EV) + b3 (PA x EV).  Model summary for the regression model tested are below. 
Tables 3 shows model summary for model tested through multiple regression 
analysis.  Regression model results indicate independent variables used in the study 
model were statistically significant in predicting variance in perceived mental health 
status (F = 54.881, df = 3, p < .01.) The coefficients for variables included in predictive 
model tested are shown in Table 4. 
 
 
Table 3 Model Summary 
 
Model R R Square Adjusted R Square Std. Error F df1 df2 Sig. 
1 .190a .036 .036 7.07134 44.773 3 4387 .001 
 
 
 
Table 4 Regression Coefficients 
 
Model 1 
Unstandardized 
Coefficients 
Standardized 
Coefficients 
t Sig. B Std. Error Beta 
(Constant) 30.016 .656  45.740 .001 
PA .041 .148 .013 .274 .784 
ENV -.563 .077 -.196 -7.329 .001 
PA x ENV .031 .018 .092 1.791 .073 
a. Dependent Variable: Healthy Days 
b. Independent Variables: (Constant), Environment, Physical Activity, ENV x 
PA(Interaction Effect). 
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Notably the amount of perceived mental health status was significantly explained 
by both physical activity and environment predictor variables.  Interaction effects for 
model tested indicate nonsignificant interaction effects occurred between predictor 
variables and thus did not uniquely explain for additional variance (R2=.036) in 
perceived mental health status.  This means for every unit change in mental health status  
physical activity and environment predictor variables explained 3.61 % variance in 
dependent variable.  The R Square in a multiple regression represents explained variance 
that can be contributed to all the predictors in model tested and help give explanatory 
power.  This interaction appears to reflect the notion that when environment interactions 
with physical activity where considered the predictive effect of mental health status was 
not statistically significantly in strengthening predictive power of tested model. 
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CHAPTER V 
 CONCLUSIONS 
 
The aim of this study was twofold.  First, this study examined whether a 
statistically significant relationship existed between physical activity and perceived 
mental health status in a sample of Texas residents surveyed in the Brazos Valley region.  
Precisely, by focusing on examination of a single dimension (self-perceived mental 
health status) comprising a larger multi-dimensional construct that is mental health-
related quality of life, this study was intended to learn more about the particular nature 
of the associations between these variables.  Broadly a consistent association between 
physical activity and the larger milt-dimensional construct of mental health-related 
quality of life is well established within health research literature (Bize et al., 2007; 
Mutrie & Biddle, 1995; Siddiqi et al., 2011).  Secondly, this study evaluated whether 
there was a moderating effect of (perceived neighborhood) environment on the 
relationship between physical activity (i.e. independent variable) and perceived mental 
health status (i.e. dependent variable).  By evaluating a moderating effect of perceived 
neighborhood environment characteristics (i.e., traffic-safety, social-cues, crime-safety, 
social-connectivity) on the relationship between physical activity and perceived mental 
health status, this study hoped to address a dearth in the health research literature that 
has yet to fully explain the more complex nature of associations between these variables 
and various other health-related variable interactions influencing them (i.e. confounding, 
mediating, and moderating). 
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Relationship between Physical Activity and Perceived Mental Health Status   
In this study, Research Question #1 examined the hypothesized correlation 
between physical activity and perceived mental health status.  Physical activity was 
expected to display a positive correlation with self-perceived mental health status in the 
study sample.  This result was expected because of the large amounts of evidence in the 
field which has found that physical activity is related to positive outcomes in many 
different mental health variables (e.g., well-being, self-esteem, self-efficacy, positive 
affect, depression, anxiety, stress) (Biddle & Asare, 2011; Byrne & Byrne, 1993; De 
Mello et al., 2013; Goodwin, 2003; Morgan, 1982).  
More specifically, this study evaluated the relationship between physical activity 
and self-perceived mental health status.  As state previously, self-perceived mental 
health status is one component of a larger construct that has gained increasing attention 
in health research, namely health-related quality of life HRQOL (Bize et al., 2007).  
Quality of life broadly is composed of various subcomponents that fall into physical, 
mental, and social domains (Revicki, 1989).  Survey measurement of this multi-
component construct in the health research field typically involves questions with self-
ratings of global of perceived mental and physical health, questions about general life 
satisfaction, and questions about the impact of their physical and mental health on their 
functioning in everyday life.  However, few studies have examined the relationship 
between physical activity and the specific sub-domains of quality of life that is self-
perceived mental health status.  This study utilized a single-item measure to accomplish 
this goal.  
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Interestingly, the results of the study found a statistically significant direct 
correlation between physical activity and self-perceived mental health status (r = .106, p 
< .01) in this sample of Brazos Valley residents.  These findings are consistent with the 
broad set of results in the health literature that have identified psychological correlates of 
physical activity across various types of mental health outcomes (Bhui & Fletcher, 2000; 
Biddle & Asare, 2011; Bosworth et al., 2001; Freeman et al., 2006).  The overall 
magnitude of effect sizes for studies that have identified a relationship between physical 
activity across a broad array of psychological correlates varies largely in extent, ranging 
in strength from .014 to .64 (SD=0.33, 95%CI: -.10 to .22; Dowd et al, 2018).  
Comparatively, the effect size found in this study falls within the lower limits of 
correlational strength observed within the literature.  The implication is that although a 
statistically significant positive correlation was found between physical activity and self-
perceived mental health status, the strength of association observed between these 
variables is relatively small in this study sample when compared to the majority of 
studies in the field that have evaluated the broad connection between the multi-
dimensional constructs that are mental health and physical activity.  In effect, this study 
provides evidence that physical activity and one aspect of quality of life – namely, self-
perceived mental health status – are weakly associated within a large sample of adults 
even when measured by a single-item rating scale.  
The fact that only a small, yet statistically significant association between 
physical activity and self-perceived mental health status was observed in this study 
suggests that although measuring global perceptions of recent (past month) emotional 
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well-being may be one useful indicator of quality of life, it is unlikely to explain the 
majority of reported mental health benefits attributed to physical activity in the literature. 
Rather, these findings seem to support the idea that various aspects of the broader 
construct that is quality of life likely correlate with physical activity in different ways 
and to different degrees.  This is an important implication because it supports the 
rationale for the current study that examined the hypothesis that physical activity would 
be associated, specifically, with self-perceptions of participants’ mental health status.  
The results of the study also have broader implications to health researchers and 
the clinicians and populations they hope it inform with their work.  For example, health 
researchers may consider utilizing experimental studies to evaluate the specific aspects 
of quality of life that may improve as a result of engaging in physical activity.  Such 
studies could help provide a broader understanding of the mechanisms of action and 
proposed benefits that physical activity may have on various components of mental 
health.  Such evidence could then help inform clinical decision-making and policy 
initiatives by allowing for greater clarity regarding the prescription of guidelines and 
recommendations for physical activity that is intended as an intervention for improving 
mental health.  
The Moderating Effect of Environment 
This study also examined the hypothesis that perceptions about environment 
would have a moderating effect on the relationship between physical activity and self-
perceived mental health status in a sample of Texas residents surveyed in the Brazos 
Valley region.  The basis for examining Research Question #2 was two-fold:  a) 
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supporting evidence in the health research literature which appears to suggest that 
environment may influence health outcomes via interaction effects (Prochaska & 
Prochaska, 2011), and b) results of Research Question #1 of this study which found a 
statistically significant positive correlation between physical activity and self-perceived 
mental health status in this sample.  Although there are many correlational studies that 
have found evidence that environmental characteristics (i.e., neighborhood safety, 
walkability, traffic, access to resources) relate to poor health (Barreau et al., 2017; 
Camacho, 1998; Spalter-Roth & Lowenthal, 2005; Williams, Yu, Jackson, & Anderson, 
1997), there is limited research that evaluates the effect that environment may have on 
the relationship between physical activity and perceived mental health status as a 
specific indicator of the larger construct that is quality of life.  
In this context, this study evaluated whether there was a moderating (or 
interaction) effect of perceived neighborhood environment on the relationship between 
physical activity and perceived mental health status.  A linear regression model was used 
to analyze the potential moderating effect of perceived neighborhood environment 
(independent variable) and physical activity (independent variable) on self-perceived 
mental health status (dependent variable).  In this study, participants’ perceptions about 
their neighborhood environment were evaluated with a composite (total sum) score on 
items that included questions about the following four environmental characteristic 
constructs: traffic-safety, social-cues, crime-safety, and social-connectivity.  As part of 
the analysis, the linear regression model evaluated the amount of explained variance of 
self-perceived mental health status (dependent variable measured as “Unhealthy Days”) 
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that was individually attributed to each independent variable (physical activity, measured 
as day per week; perceived neighborhood environment composite score) and also 
included evaluation of the potential additional variance that was hypothesized to be 
attributable to the interaction of the two independent variables when combined.    
The results of this study did not find a statistically significant interaction effect 
occurring in the relationship between physical activity and perceived neighborhood 
environment as it relates to perceived mental health status (β=.018, t(4,387)=1.791, p < 
.073).  However, it is important to note that although the results of the regression 
analysis did not find a statistically significant interaction effect, closer scrutiny of the 
results revealed that the interaction effect approached statistical significance (p < .073).  
This finding has important implications that are relevant to public health researchers 
who are interested in understanding the potential role of environment as a factor that 
may influence engagement in physical activity and its proposed benefits to mental health 
because one must consider the context of interpretation of results. Thompson (2006) 
notes the context for interpreting the practical significance of results is critical to 
understanding findings, which may have significant clinical implications, even if the 
results are not statistically significant.  For instance, using a research example where a 
study is evaluating a powerful new cancer treatment, Thompson (2006) points out that 
“…obtaining a ‘statistically nonsignificant’ result does not mean that the results are 
unimportant, or un-valuable” (Thompson, 2006, p.147). 
Interestingly, further examination of the results of the regression model that was 
testing for an interaction effect found that there was no longer a statistically significant 
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relationship between physical activity and perceived mental health status (β=.018, 
t(4,387)=1.791, p < .073), as was found in the bi-variate correlational analysis for 
Research Question #1.  However, results of the model demonstrated that there was a 
statistically significant relationship between perceived neighborhood environment and 
mental health status (β=-.196, t(4,387)= -7.329, p < .01).  Taken together, these finding 
suggest that although environment did not have a moderating influence on the 
relationship between physical activity and mental health status, it appears to have acted 
as a confounding variable in the model.  The implication appears to be that when it was 
included into the model testing for an interaction effect, the relative strength of 
environment to perceived mental health status in comparison to that of physical activity 
and mental health status resulted in changes to the strength of the relationship between 
the latter pair of variables.  
This exploratory finding suggests that further evaluation of the role of 
environmental characteristics on health outcomes (i.e., between physical activity and 
mental health status) is warranted for future research.  This is particularly true when one 
considers that there are implications for scientists who study health promotion that 
informs public policy because they may be able to consider interventions that 
specifically target modifiable environmental variables which may influence physical 
activity and mental health.  
Limitations of Current Study 
 The current study has various limitations and important considerations that are 
warranted for interpreting the results discussed above.  First, it is important to recognize 
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that the results of the study themselves are limited in terms of significance and 
magnitude of effect size.  Analysis of Research Question #1 in this study found a small 
statistically significant effect using a simple bi-variate correlation between the two 
variables of interest – physical activity and self-perceived mental health status.  
However, the small effect size that was detected for the correlation coefficient suggests a 
very weak association between these constructs as they were measured in this study.  
This weak association was further supported by fact that the correlation between 
physical activity and perceived mental health status became nonsignificant when 
perceived neighborhood environment was included in the linear regression model that 
examined the interaction effect.  Furthermore, in the analysis of Research Question #2, 
this study did not find a statistically significant interaction effect of environment on the 
relationship between physical activity and perceived mental health status.  
A second important related limitation of this study results from the analytic 
methods that were utilized.  Although correlational approaches have been highlighted for 
providing limited causal evidence within physical activity health literature, their utility 
in identifying variables correlated with physical activity remain a basic research focus 
(Bauman et al., 2002).  While the use of a simple correlation was warranted for 
preliminary examination of a hypothesized association between physical activity and 
perceived mental health status, correlations have limitations in their ability provide 
meaningful information about the dynamics of the relationships between the variables of 
interest in a study.  Extrapolating meaningful implications about the relationship 
between physical activity and perceived mental health status is limited by the use of 
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correlation despite the statistical significance of the results in this study.  The use of this 
method means it remains unknown if increasing the amount of days per week of physical 
activity predicts the number of perceived mentally healthy days of participants, or if the 
number of mentally healthy days determines increases in physical activity. 
Another limitation of the study relates to the cross-sectional design that was 
utilized to examine mailed health research surveys.  Although there are benefits in the 
use of this design that allow health researchers to obtain large samples that span a vast 
geographical region, such as the one in this study, cross-sectional designs only evaluate 
the relationships between surveyed variables of interest at one point in time and with a 
specific sample. This kind of study only provides a snapshot about a large group of 
people, but it is limited by its ability to capture the dynamic, complex nature of 
relationships between different variables of interest.  In comparison, longitudinal designs 
that use health research survey methods with repeated administrations to the same 
sample over many different time points (often years), allow for more meaningful 
conclusions to be drawn about the associations between variables of interest and also 
increase the generalizability of results to samples with similar characteristics. Of course, 
the gold standard in research is the experimental study.  By controlling for expected 
confounding variables and manipulating groups to determine which gets an intervention, 
the differences between groups on the outcome variables can produce results from which 
causal inferences can be made about the relationships of the variables in the study and 
the application to similar study samples. The current study lacked the rigorous design of 
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experimental studies and the potential for evaluation of relationships amongst variables 
over time that may be gained with longitudinal designs.  
Additionally, the findings of this study are limited with regards to external 
validity, or the generalizability of findings, as result of the particular characteristics of 
the study’s sample.  In comparison to the geographical region in which the study was 
conducted, the demographic makeup of this study’s sample was different than the 
population of the Brazos Valley Region with regards to ethnic/racial identities.  Recent 
surveys of the Brazos Valley have found that the racial/ethnic demographic makeup of 
the region  is 60.7% White, 12.2% Black/African American, 22.0 % Hispanic and 5.1% 
Other (Burdine et al., 2016).  The current study sample found a demographic profile that 
was different than the regional population with 84.94% identified as “White-Non-
Hispanic”, 5.46% “Black/African American-Not Hispanic”, 5.97% “Hispanic, Any 
Race” and 3.68% “All Other Races, Not Hispanic”.  Additionally, the study sample 
differed from the regional composition with regards to age (sample M = 57.56 years, SD 
= 12.61; region has a median age of 34.7 years)  and representation of gender (sample =  
65.29% female, 34.71% were male).  There are also sizeable differences in the median 
household income between this study’s sample (Median = $76,000, M = $97,464, SD = 
$92,042) in comparison to that of the greater Brazos Valley Region (Median = $43,000) 
with a greater amount of participants in the study living above the Federal Poverty Level 
(93.3%) than that of the regional population (Burdine et al., 2016; Census Bureau, 
2014). The differences between the study sample are even greater (more homogenous) 
when compared to the demographic representation of the greater U.S. population with 
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regards to racial/ethnic identity, median household income, and mental health (Census 
Bureau, 2014).The average number of mentally “Unhealthy Days” in the U.S. population 
is 5.4 days (CDC, 2010), while the study sample was a relatively mentally healthier 
group with a mean of 26.66 (SD = 7.20) Unhealthy Days. Such evident differences 
between this study’s sample demographic characteristics and mental health status as 
compared to those of the regional and national populations pose significant limitations to 
any consideration for generalizing findings beyond this study’s sample. 
A related limitation of the study is due to the small proportion of respondents 
(6.72%) who reported experiencing “frequent mental distress” levels (defined as 14 or 
more days of poor mental health).  The small effect size found in the correlational 
analysis between physical activity and mental health status could have been due to a 
large majority of this study’s sample being mentally healthy.  It is possible that the 
correlation between physical activity and mental health may be more pronounced in 
clinical populations than non-clinical populations and that the relationships between 
these variables are only minimally related in the general population.  Stronger 
correlational relationships may be present between various groups (i.e. clinical vs non-
clinical) and in studies that use clinically relevant cutoff points to differentiate between 
health and non-health groups, but such group differences were not unexamined or 
controlled for in this study.  This design and measurement limitation of this study makes 
it difficult to draw conclusions about the relationships between physical activity and 
mental health status and the potential for application in non-clinical vs. clinical 
populations.  
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Lastly, it is important to address various other limitations that relate to the 
measure of variables of interest in this study.  The primary outcome variable of interest 
in this study – self-perceived mental health status – was measured using a single-item 
that asked participants about the number of unhealthy days they experienced in the past 
month.  The 2013Brazos Valley Heath Assessment included this single-item from the 
HRQOL–14 measure (Moriarty, Zack, & Kobau, 2003) to understand the relationship 
between physical activity and a subcontract of quality of that is self-perceived mental 
health status.  Research supports the use of the Unhealthy Days index (CDC, 2010; 
Newschaffer 1998) and there are benefits to use of single-item measures “when an 
attribute is judged to be concrete” (Rossiter, 2002, p. 313).  However, the use of single-
item scales is can be problematic under certain conditions and when compared to multi-
item scales (Diamantopoulos et al., 2012).  Single-item measures lack the reliability of 
multi-item measures because multi-item measures average out random errors that are 
inherent to single items (DeVellis, 2003).  Multi-item measures also tend to demonstrate 
greater predictive validity than single-item measures when continuous data are analyzed 
because they have greater potential for variation in response patterns (Bergkvist and 
Rossiter, 2007).  
 In addition to limitations with the measurement of the outcome variable in this 
study, there were limitations with the ways in which the independent variables in this 
study were measured.  Physical activity was measured in days per week in which 
participants engaged in 10 minutes or more of moderate to vigorous exercise because 
this scoring method did not violate analytical assumptions used to evaluate the 
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interaction model in this study.  However, there are various methods of measurement of 
physical activity (i.e. MET, total min/week, etc.) in the field of research, so use of this 
measurement method consequently makes comparisons of results to other studies 
difficult. 
Similarly, the measurement of perceived neighborhood environment included 
four questions from Physical Activity Neighborhood Environment Scale (PANES) that 
assessed four different characteristics or sub-constructs (traffic-safety, social-cues, 
crime-safety, social connectivity) that were summed into a total score that assessed 
perceptions of an activity promotive environment. While the internal consistency of the 
four items in this study was relatively stable (Cronbach’s alpha=0.73) and the use of 
select items from the larger scale is justified by researchers (Sallis et al., 2010), if a 
moderation effect of environment had been found, the study would be limited in terms of 
its ability to know which particular characteristic(s) of the environment would have 
explained the hypothesized moderation effect.  
Explaining Findings 
Research examining the various mechanisms explaining how engaging in 
physical activity relates to improved health, specifically mental health, has shown 
various physiological and psychological and social processes are involved.  For example, 
research evidence suggests that physical activity and observed health responses have 
physiological, psychological, and socially benefits.  
 Physiological Explanations.  Physiological or biological aspects of health 
discussed in this study reference physiological responses of physical activity.  Research 
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establishing psychological benefits generally relate to physiological effects of physical 
activity associated with improved bodily function and brain function For instance, 
physical activity improves bodily function associated with chronic disease (e.g. immune 
effective response, weight management, cardiovascular effects, insulin, 
lipids/cholesterol, blood pressure, bone health) and proven as an effective prevention 
strategy for numerous chronic health conditions. Similarly, physical activity helps 
improve mobility related to physical functioning.  This is because physical activities help 
maintain various aspects of mobility that includes flexibility, endurance, strength, and 
balance.  
 Additionally, effects on brain health are evident in the neurological benefits of 
physical activity.  Neuroscience has now established an array of brain maintenance 
systems impacted by physical activity.  For example, physical activity promotes key 
neurotransmitters (e.g. serotonin, dopamine, norepinephrine) and hormones (e.g. BDNF, 
IDF-1) associated with mood regulation and cognitive functioning (Cotman et al., 2007; 
Ransford, 1982; Rothman et al., 2012; van-Praag, Kempermann, & Gage, 1999).  These 
factors promote neurogenesis, which describes the process and creation of new neural 
connections related to improved cognitive functioning.  The growth of new brains cells, 
once thought to only occur in early development, is now well established for physical 
activity and promotes improvement for various neural processes.  For instance, 
improvements in cognitive functioning relate to growth in neuronal connections of the 
hippocampus and relate to improved learning and memory, progression of age-related 
cognitive decline, and reduction of neurodegeneration (Bergen et al., 2002; Rabadi, 
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2007).  Similarly, Other physiological responses of physical activity include reduction in 
inflammation, prevention of chronic disease, improved CNS metabolism, improved 
blood flow through angiogenesis, and relief of pain and stress through release 
endorphins. 
 Psychological Benefits.  In additional to the cognitive improvements related to 
improved brain health stated above, psychological benefits of physical activity include 
other improvements to mental health.  For instance, decades of research have shown 
physical activity relates to decrease in mental health symptoms and prevalence of mental 
health disorders (De Mello et al., 2013; Farmer et al., 1988; Goodwin, 2003; Steptoe et 
al., 1997).  Additionally, research now shows physical activity interventions are effective 
in treating various mental health disorders (Greist et al., 1979; Lawlor & Hoper, 2001; 
Rimer et al., 2012).  
 Psychosocial Benefits.  Physical activity engagement is often within a social 
group context (i.e. school setting, sports teams, gym) and notably show significant 
psychosocial changes occur because of improved self-evaluation and quality of social 
interactions.  As a result, engagement in physical activity increases not only positive 
self-evaluations but also increases the changes of engagement in additional social 
relationships and overall perceived quality of these relationships.  For example, 
intervention studies have shown as a result of increased physical activity positive 
changes in self-efficacy and self-esteem are promoted and substantially effect overall 
quality of social relationships and social interactions.  For example, research has 
identified increased self-efficacy (Bui et al., 2013; Craggs, Corder, van Sluijs, & Griffin, 
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2011; Kahn et al., 2002; van der Horst et al., 2007), self-esteem (Fox, 2000; McAuley, 
1994; McAuley et al., 2005), and quality of social relationships (Jewett et al., 2014; 
Keller et al., 2012; Peluso & Guerra de Andrade, 2005). These studies provide evidence 
that in part improved mental health broadly relates to better self-perceptions and 
highlight their import in developing important social relationships.  
 Pain and Stress Management.  One of the potential explanatory mechanisms 
related to the positive psychological responses resulting from physical activity includes 
management of both stress and pain.  For example, the production of endorphins 
released in physical activity are known to effectively relieve pain.  Additionally, this 
reduction in physical pain may alter psychological experience of stress.  Mental 
disorders are commonly accompanied by physical pain and has exacerbating effects on 
psychological stress.  For example, pain-related to physical conditions such as backpain 
and migraines have been associated with increased risk of psychological stress and 
suicidal behaviors (Ilgen et al., 2013; Smith et al., 2004).  In this manner, the 
neurotransmitters and hormones supporting both mood regulation and pain management 
resulting from physical activity may make experiences of stress and pain feel more 
manageable.  Furthermore, improved bodily functioning of stress related responses could 
potentially be strengthening individuals stress capacity and thus experientially the effects 
of stress (i.e. blood pressure, cardiovascular, respiratory).  One comparable metaphor 
would be improving automotive functioning by driving a vehicle consistently.  This 
improves vehicles functioning in comparison to vehicles left stationary for extended 
periods of time; therefore, perform better while driving.  Although he connection 
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between psychological (stress) and bodily (somatic) pain is still unclear, physical 
activity seems to improve the reduction in both. 
Mental Health Effecting Physical Activity 
 The notion that physical activity improves mental health (e.g. positive affect, 
mood, well-being) is consistently supported within the literature (Biddle et al., 2000).  
Furthermore, poor mental health (or mental illness) and poor physical health often co-
occur (Goodwin et al., 2003) and further worsen overall health risks.  Further evidence 
that an individual’s psychological health (or mental health status) has a direct effect on 
physical health, shows that a reciprocal effect that the mind can have on the body.  Take 
for example individuals diagnosed with depression, which is characterized by low 
energy, who often find it more difficult to engage in physical activity.  Combined with a 
loss of interest in engaging in normal day to day activities (which often require 
movement) individuals with these conditions often are at compromised position where 
engaging in physical activity might help with their mental symptoms, however, their 
mental symptoms may deter them from actually engaging in physical activity. 
Accordingly, individuals who are diagnosed with depression report engaging in poorer 
health behaviors (sedentarism, drug-use, poor-diet). 
 Human behavior is complex and theoretical models that attempt to explain the 
mechanisms by which physical activity benefits mental health are important to 
advancing the limits of health research.  For instance, theories like Self-Determination 
Theory provide support for motivational underpinnings between physical activity and 
mental health (Ryan & Deci, 2000) Importantly, these finding suggest structuring 
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physical activity interventions that inclusively promote feelings of autonomy, 
competence, and social relatedness would promote improved mental health related to 
these causal mechanisms. Also, recent development of ecologic models of physical 
activity behavior posit that changes in the physical environment can have similarly direct 
effects on behavior that are not necessarily mediated by psychosocial variables.  For 
example, installing a walking trail could directly stimulate physical activity, but 
knowledge of, and perceptions about, the trail also could mediate the effects of the 
environmental change.  
 Examining the theoretical explanation behind human behavior and their potential 
effect to overall health continues to be an important area of research.  As there remains a 
great need for increased theoretical models that explain potential causal mechanisms of 
physical activity and proposed benefits to mental health.  This is particularly important 
because the mental health benefits related to engaging in physical activity appears to be 
an essential ingredient for various populations (clinical and nonclinical) and important 
for overall human well-being (Faulkner & Biddle, 2003).  Additionally, these models 
have the challenge of identifying the most influential factors and will most likely not be 
explained by a singular theory (Salmon, 2001).  In conclusion, because physical activity 
and mental health have a dynamic reciprocating relationship, health promotion research 
(as well as the health models used in explaining their phenomena) should not only 
attempt to promote physical activity engagement but also attempt to understand which 
psychological aspects promote or are risks to overall health.  
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Implications for Future Studies 
The examination of the moderating effect of environment on the relationship 
between physical activity and self-perceived mental health status is important because of 
the potential identification of third variable effects.  Researchers have recommended 
approaches that study third variable effects (e.g. moderating effects) are important to the 
field of health research because including and accounting for the effects of third 
variables increases the capacity for evaluation the accuracy of a tested model (Baron & 
Kenny, 1986).  Furthermore, research identifying mechanisms influencing and 
intervening between intervention and proposed causal effects are currently considered 
necessary and require more sophisticated approaches than correlational methods.  In this 
light, the current study examined whether any evidence existed to support a moderating 
effect of environment on the relationship between physical activity and self-perceived 
mental health status, as this kind of preliminary finding could be useful for future studies 
that hope to incorporate predictive statistics in explaining models that link physical 
activity and mental health status.   
Future studies should consider alternative methods to the current study design 
that may increase the capacity for identifying a potential interaction effect of 
environment on the relationship between physical activity and perceived mental health 
status.  It is possible that such an interaction effect could be found in a similar sample 
that is surveyed repeatedly over an extended period of time.  This kind of longitudinal 
design would likely help adjust for some of the limitations of the current study and add 
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significant contributions to the understanding about the relationships of each of the 
variables examined in this study over time.  
 Health researchers interested in the relationship between environment, physical 
activity, and mental health should also consider other methodological considerations 
presented in this study.  One consideration for future researchers examining the role of 
environment and health factors is to consider identifying scales that can help delineate 
the most relevant constructs about environment that may be of interest to their study.  
The current study utilized one version of an existing large health survey with four 
different, yet related environmental constructs that were totaled to create a composite 
score that reflected an activity promotive environment.  While the number of potential 
environmental characteristics that may be included in a study is immeasurably large and 
the relationship between these subconstructs can vary, future studies may consider an a 
priori theoretical approach to selecting those environmental constructs (items) most 
relevant to the propositions of their study.  
A final consideration for future study is the use of a single-item measure for 
evaluation of recent perceptions of mental health status.  Single-item measures have 
practical utility for health researchers who have a specific interest in a simple, concrete 
construct like the one that was used as an outcome indicator of quality of life in this 
study.  Although there are noted limitations of single-item measurements to the 
statistical analysis of results, the finding of a statistically significant relationship of 
physical activity with mental health status using a single-item may interest researchers 
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who have a specific need for evaluating this specific aspect of quality of life when other 
components of the construct are not relevant to their studies.   
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APPENDIX A 
 
By neighborhood, we mean the area all 
around your home that you could walk to 
in 10-15 minutes.  
Strongly 
Agree 
Agree Disagree 
Strongly 
Disagree 
a.   I see many people being physically 
active in my neighborhood doing 
things like walking, jogging, cycling, 
or playing sports and active games. 
1 2 3 4 
b.   If I were to fall or get hurt on my 
walk there would be someone in the 
neighborhood who could help me. 
1 2 3 4 
c.   There are problems in my 
neighborhood which makes it hard to 
walk and go outside (such as poorly 
maintained sidewalks, traffic, or loose 
dogs). 
1 2 3 4 
d.   I am concerned that if I walked or 
biked in my neighborhood, I might be 
the victim of a crime. 
 2 3 4 
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APPENDIX B 
 
PHYSICAL ACTIVITIES 
Physical activities are activities where you move and increase your heart rate above 
its resting rate, whether you do them for pleasure, work or transportation. 
Description of INTENSITY levels 
Possible EXAMPLES of activities for 
some people may include: 
Light activities 
• Your heart beats slightly faster than 
normal 
• You can talk and sing 
Light Activities 
• Walking leisurely 
• Washing dishes or light yard work 
Moderate Activities 
• Your heart beats faster than normal 
• You can talk but not sing 
Moderate Activities 
• Brisk walking 
• Dancing 
Vigorous Activities 
• Your heart rate increases a lot 
• You can’t talk, or your talking is 
broken up by large breaths 
Vigorous Activities 
• Jogging or running 
• Heavy lifting 
 
 
(Circle one number on each line 
16. Does this accurately describe you? Yes No 
a.   I rarely do any physical activities. 1 2 
b.   I do some light or moderate physical activities, but 
not every week. 
1 2 
c. I do some light physical activity every week. 1 2 
d. I do activities to improve flexibility once a week or 
more. 
1 2 
 
Using the descriptions of different levels of activity given, please tell us how physically 
active you are. 
 
17.    a. In a usual week, how many days per week do you do moderate activities for at 
least 10 minutes at a time?  
(write in a number) ______________ days per week 
 100 
 b. On days when you do moderate activities for at least 10 minutes at a time, how 
much total time per day do you spend doing these activities? 
    (write in a number) _______________ minutes per day 
 c.  In a usual week, how many days per week do you do vigorous activities for at 
least 10 minutes at a time?  
(write in a number) ______________ days per week 
 d.  On days when you do vigorous activities for at least 10 minutes at a time, how 
much total time per day do you spend doing these activities?  
(write in a number) _______________ minutes per day  
 101 
APPENDIX C 
 
3. Now thinking about your mental health, which includes stress, depression, and 
problems with emotions, for how many days during the past 30 days was your 
mental health not good? 
    (Write in a number) ______________  days 
 
4. During the past 30 days, for about how many days did poor physical or mental 
health keep you from doing your usual activities, such as self-care, work, or 
recreation? 
    (Write in a number) ______________  days 
